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Twenty years' experience in a foot clinic combining the interests of a rheumatologist with those of an orthopaedic surgeon indicates that the foot disabled by rheumatoid arthritis commonly presents with (a) multiple joint damage at different stages of evolution and also of asymmetrical distribution between the two feet; (b) a commonly progressive and yet often erratic pathology; and (c) management problems posed by proximal joint disease, especially at the knee and in the hip.
Thus Of the 300 feet, some two thirds presented a valgus attitude, principally owing to intertarsal subluxation but also to tilting of the talus in the ankle mortise, or both. Varus and equinus was uncommon, the latter always being associated with ankle joint disease (table 2) .
Although the hip was often spared disease, the chances of surgical intervention relative to damaged joints was high, occurring in 39/68 (57%) cases (table 1) . In contrast with the hip, although pathological changes were often present in the feet, operative surgical intervention was less common and, in the case of the hindfeet the lowest of all, occurring in only 28/263 (11%) of the intertarsal joints and 22/155 (14%) of the ankle joints.
Natural history of the rheumatoid ankle Initially, pain, joint effusion, and tendon sheath swelling present without radiological changes. The tendon sheaths often communicate with the effusion2 and may become chronically enlarged with synovium infiltrating the tendons themselves, leading to attrition rupture.3 If the arthritis progresses, radiological changes now develop and generally follow two patterns.
Firstly, provided that the foot remains in neutral or in slight valgus or varus, the joint narrows, erosions appear, cysts develop, and (fig 2) . Initially, very little is seen on routine radiographs, but standing anteroposterior views are more revealing and disclose tilting of the talus into a valgus position relative to the mortise (fig 3) . At a certain stage of this subluxation bony changes develop at the point of contact of the superolateral corner of the talus and the tibial surface ( fig 3) ; as the valgus progresses the lateral surface of the talus makes contact against the tip of the lateral malleolus and bending of the latter may be seen. At a more advanced stage the lower fibula may undergo stress fracture (fig 4) and, rarely, the distal tibia may fracture and realign the valgus. Ultimately, general changes of joint damage appear, mainly owing to mechanical forces acting on an incompetent mortise, leading to increasing pain and instability, though surprisingly good movement is often retained. On weight bearing the foot assumes a valgus attitude combined with dorsiflexion, which induces a flexed attitude at the knee ( fig 5) . Severe valgus due to both ankle and subtaloid changes can result in the medial aspect of the midfoot taking abnormal pressure on skin illadapted to such stress, resulting in painful callouses opposite the navicular or even the head of the talus and ultimately skin breakdown and local infection (fig 6) .
If the foot remains in neutral or close to neutral the sequence of destruction may be very slow, often over many years. Proximal migration of the talus in the mortise leads to profound stiffness, though actual bony fusion is rare ( fig  1) ; occasionally even badly destroyed joints may present evidence of imperfect repair (fig 7) .
Although the ankle joint can be the first site of rheumatoid change in the foot, this is unusual, and in such cases there is often a history of previous trauma, usually a significant fracture before the onset of the arthritis. More often disease of the ankle follows established subtaloid and forefoot pathology and the changes are usually bilateral, though frequently one joint causes disability before the other. At a later date this joint may ease and the second joint then becomes the major source of disability.
Surgical treatment
As hinted above, most ankles attacked by rheumatoid arthritis can be treated conservatively and only some 14% (22/155) 16 Neither of these papers discusses the significant problem of the disabled patient having to avoid weight bearing for six weeks-during which, in our experience, the weightbearing ankle and foot often deteriorate, nor do they discuss difficulties posed by fusion of both ankles. Further, we have found that Charnley clamps inhibit independent mobility in these frail patients and often damage the fragile skin of their other leg. For these reasons we have abandoned this method.
Cracchiolo has noted the extensive range of fusion techniques published and divides them into four groups'4: (a) using compression clamps, (b) using the fibula as a strut graft, (c) using the tibia as a transposed graft, and (d) a dowel technique and others. He emphasises that the final choice depends on the actual disease, previous incisions and internal fixation devices, and individual preference. Latterly, we have favoured an anterolateral approach, dividing the fibula at the level of the joint, which provides good access to clear the joint surfaces and to correct deformity; a curved gouge is useful in preparing the medical malleolous. Satisfactory cancellous bony contact is usual and can be supplemented with cancellous bone from the fibula, tibia, or os calcis. The position is adjusted and held with three or more wire staples at tibiotalar level while the distal fibula is stapled into the talus and beneath the tibia, Figure 10 Spontaneous tarsalfusion followed by surgical ankle arthrodesis in slight dorstflexmn.
though the latter is not essential. A plaster back slab is applied and changed to a full cast at two weeks. Weight bearing is avoided for six weeks after surgery and then a weightbearing cast is fitted until there is radiological fusion.
The angle of fusion is highly critical. Buck et al studied the optimum position by gait analysis in 19 patients after fusion for trauma.'7 They concluded that the best position was neutral, 0-5°of valgus, and 5-10°of external rotation, and noted that 50 of dorsiflexion was better tolerated than 50 of plantar flexion. We are in complete agreement that plantar flexion must be avoided at all costs and find that most rheumatoid patients are best in slight dorsiflexion (fig 10) , though patients with a knee flexion contracture need at least 100 of dorsiflexion.
Ankle joint replacement If both ankles are severely disabled the question of ankle arthroplasty arises, on at least one side, especially if there is bilateral tarsal ankylosis and fixed great toes. For these patients arthroplasty offers potential advantages compared with arthrodesis, including a quick return to weight bearing often without splintage or apparatus.
Since Buchholz'8 and Lord'9 first reported ankle arthroplasty with modern materials in 1973 a variety of prostheses have become available. Most of these are constrained prostheses designed to reproduce dorsiplantar flexion in the saggital plane only; the Lord, Smith,20 and Bath2' joints, however, have a spherocentric configuration, which permits unconstrained motion, including supination and pronation. The rationale for using such a 'ball and socket' joint is derived from observations that, when the intertarsal joints are fused, the ankle joint can develop polyaxial motion to compensate for the loss of subtaloid and midtarsal motion. Thus children with congenital tarsal fusion (fig 11) , children after Still's disease, and adults after longstanding rheumatoid arthritis may form ball and socket ankle configurations and present polyaxial foot movement.
In 1979 Demottaz et al studied 21 total ankle replacements, of which 16 were for rheumatoid arthritis, with an average follow up of 14-7 months.22 Seven of the joints were Smith or similar multiple axis joints, while the remainder were single axis articulations, principally of the Mayo design. The follow up was very comprehensive and included gait analysis and electromyographic studies. Pain relief was considered complete in only four instances, while radiolucent lines were present in 19 joints, of which two were loose. In this small series with a short follow up no significant difference between the two groups was observed. They concluded that ankle arthrodesis was the preferred operation, except for elderly patients with limited midtarsal motion. In 1985, Bolton-Maggs et al followed up 41 
